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Abstract of JP1 01 821 55 

PROBLEM TO BE SOLVED: To obtain a multiple oxide having the respective constitutive elements 
highly dispersed therein, the multiple oxide support and a catalyst containing the multiple oxide. 
SOLUTION: This multiple oxide is obtained by a step of forming an oxide precursor in a short time 
(within a few seconds) from a salt solution of a plurality of elements and a baking step of baking the 
obtained precursor into the objective multiple oxide, and/or by forming a precursor from the highly 
concentrated salt solution and directly baking the precursor, and in each resulting phase, the 
respective elements are in the form of virtually homogeneous solid solution; or the respective layers 
are highly dispersed when 2>= phases are contained in the resulting oxide. The 2nd objective multiple 
oxide support is obtained by forming a multiple oxide precursor consisting of a plurality of elements in a 
short time from a salt solution of these elements and subsequently being baked therethrough. The 3rd 
objective catalyst containing the multiple oxide is obtained by forming the multiple oxide in the 
presence of a catalytically active metal. The above multiple oxide is broadly applicable to sensor 
materials, electric cell materials, catalytic materials, optical materials, semiconductor materials, 
structural materials, etc., and the multiple oxide support and multiple oxide- containing catalyst are also 
useful as an exhaust gas catalyst stably supporting a noble metal and excellent in sulfur poisoning 
resistance, etc. 
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1 5 0 r pmT-I£H4: fcU«t •) «£-BKt3& 

[0 0 5 5] ^MCTT*(4, JtfBO**&T h- =5 4 9-tc 



72 



i. 5 g«7>a&«rw*fii*Lfc. &m 
mmznttn u m*&si u ? o. 3 g «n 

•^Ai L o *<»'\mM Lfc»2 5 0ttfl 

/o [0 0 5 6] : <z>«#fflKfcWffi#lWK*: loootr-s 

£ ft* -fc <; T t ->*;u 3 - r (4#j— un-g-ffitffc 
19 , 5 - 1 0 n m<75 2^fctt?-&*#ot£f-a«±j£fl-i: 4 
AlCieH-f *IHJfjSl«4|g«!)<bft*7>»ofeo Cft(4T^5 
^Sif LTv^/ji6 t#x.«bft* 0 * A^Sif-T* 

ft&o 

[0 0 5 7] &4i, ^OAMgOflfcXiRfttt (OSC) 14 
-kUT l*;ua7t») 3 0 CC, 5 0 0*0, 7 0 0m 
ft-TftStfif*** (O2) tLT, 0. 0 8, 0. 11, 
0. 1 2W*o/:. £43, ffl-g-BSfb^tlffOJt^K 
mt4 7 0-8 0m 2 /g£*Lt>^.:o 

[0 0 5 8] 

1*1] 







n m 






m a /g 


¥ (%) 


3 0 0*0 


5 0 0°C 


7 0 ox: 






4. 6 


5-1 0 


0.08 


0.11 


0.12 


7 3 


9 5 






5. 3 


5-10 


0.077 


0.105 


0.12 


7 0 


9 4 






5. 8 


5-1 0 


0.075 


0.103 


0.12 


6 8 


9 6 ! 






4. 8 


5-10 


0.08 


0.11 


0.12 


6 8 


9 6 






5. 0 


5-10 


0.078 


0.107 


0.12 


6 5 


9 7 


6 




4. 6 


5-10 


0.08 


0.11 


0.12 


7 5 


9 8 






! 6. 2 


1 6 


0.07 


0.11 


0.12 


7 8 


9 8 


ItKMl 




MS.* RJ 


3 0 


0.04 


0.08 


0.09 


6 0 


8 3 






4. 6 


5-1 0 


0.085 


0.113 


0.121 


8 0 


9 6 


*Sfc0I9 




4. 6 


5-1 0 


0.08 


0.109 


0.12 


73 


9 3 



[0059] 2 ) HSitfiJ 1 UTp-fAfficotSftTC 50 ^-oroJSS^'J^O. 0 5*;KOft*>lJ WBt 
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• 7 > 9 > 6 7jc^0%? 0 . 9 5**tlK 7>^-7tK 
8. 8 8 St^tl-f ^" >7tc 2 4 0 Om 1 fcfcift'&Lfc 

[0060] mmm 3 > jtra* 2 UTp-r a^ai/Sctc 
mummm 2 1 mm&mvft-* *> LPitntc 

(*ttfflU ) HifeW 1 u^1-Ajfcoflu*;7c*o— o*>«| 
;u 2 Tfcftm o . 3 atBS-fc'J 7.M1 ii) o. 3^e 

;K iftlS^.'J OA0. 0 5*;K *>7K5 7 6 8m 
(A*) T>^-T*8. 9 9 

4 0 0ml«riI^L^« (BSSO «:«»L/w C t JJJL 
< *U±, llffim fcll&Wftffcl-J: i)W$!5U WXffi* 

[oo6i] mmm 5 > mmm 1 ush- AjRo»*x 

^^iBS5T;U$-^A97KfD%2. 3 5 4*^ 

0. 3 5*)k »fJf^0. 0 5^K M.4*>fc 

5 7 6 8mltftfrU*il* (ASS) fc, 7>^-7 
7K8 9. 2 5t)K ii7>t-->A0. 0 7 5?*, 

^- >tK2 4 0 Om 1 *ft6-Lfc*i&iK (Bifi) £P§ 

-To 

[0062] 6 ) i -c-fr* l fzmsmt 

»fl£#fi lU7h^/:H50g3-h Lfc» 
til'JyhA-JSfcDl. 5 e<D&£Z®.miBW Ltz„ 

( -to«<e*Lfc»5 o or-eiBtwjfit^L^o 

[0 0 6 3 ] t«3- MKO±K, WK-fc'J ^A(III) 

t i£in Li^fcct jaw* maiosST'&jft L 7'•.:1a£• 
g£^b^&£lifc^*#* 1 'J v h^Sfel) 6 5 ga- h Lfc 0 
*0«W»nv*->A*jS*u*»U, 1 'J v > 

MLtz&2 5 0X:-C1NfW**L, 2*3-Ht&«ffi 

[0 0 6 4] mmm i ) hm^j 2 U^-r A^^£co^|!^&£7 
;^$;l7/«97KfQ ! t%S:0. 5*;K 3—* 2* 
fDf&O. 2 5*>K WBt-t'J >7A(III) 0. 25*^ 
I8ffit7 >0. 0 2-=6^, Hft-f *>?k2 'J7 h ;wt L 

ttr * 5 7- 5 0 u & ?i£ l tz mmm®. * mmm-w 1 >) ? 

1. 5 g<n&£.zw.mm Ltz 0 ^fte*Lfc»5o 

OTJ-eiPMMMtLfc. 
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[0 0 6 5] f«3-H©±i:, 5«8£-t:U * Ml II) 

t $n 7 > 9 > £ mtu l % tz z t mut m<r>^m 
x-ktisLLtz&wzmw&m. 1 ■) ■? 6 5 

2 5 0 TC-e 1 I^MttA L, 

[0 0 6 6] (AttM 1 ) *aft^#SSrfflv»-f AiKt 
iO B&£pH£?Sl)5tL&ri ? <b&*U (ft 1 fl-Wt?) *Px.-5> 

(tt«1±SfelFfli) nmm l c> *tel5fl 7 -efiss L ^«>« 
1 . 7 'J 7 F ;U) *-fii^itef2 U y h 

It, »*H5fefT**«L^*Jl5»**aK"e**«»9 8 o 

m><om%i~^>^^mm~n^\ (nox, h 

20 c, co) <o^mtmim^.Ltzo ^<r>^mm<o 

U, 95, 94. 96, 96, 97, 98, 98%fc£5 
[0 0 6 7] H»0»ft-CJt|«l| 1 rottfltuo^Ttf 

(**S0IJ 8 ) 

(a-frie) **«ioA«fcBjKtfflv»*afe«i 
«#»ib»«ir«***fta 

[0 0 6 8] OTIfi) ^iTif^^f-va^ 

is* a - * o ±iao«rre«:*-s-tr«-6-iS««:*f|j 

AO. 5 gt»J»Lfc*»«t«:«61niLr^fr4:'5«»Cft 
«Lfc. •C-W»«fl^-»*#J (H^-fbfSX* (ft) «, 
7 a y 9) no. 1 %7KrtfR 1 2 v h fri 
3iW.m-mx.fZo >10*^iK*4 0 r p mfIS<Oi$«T' 

[0 0 6 9] -€-O^H5^f-«l*#J (=#ib*X* (tt) 

^-drvX-^UVT^ + ^^-f-^) t*, iS^fsOBS-fb 
*«*UWl,B»»t L-Tft 2 %o'oj£tj|]Lfc?£, 7 < 
)i/?-7"uxi:j: <0i£.MLfz o -rfs >t- •> a >4M-0t 

50 [0 0 7 0] («AXS) *Oft % ^SIL^tS^gSfb^ 
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5 or i mm&i&Ltzo zffy&mtoztf-frs.Ari.zx *> 

[0 0 7 1 ] d<Oti«:«r*ife« 1 fcW^O^T?7 h 9 
-tr^/W >f»3->' v -f hS-t/ 'J ^fiftCD^- 

us it u l'jyuifcoi. 5 g coe&t 
««fflfiFL^o *o», «»Lfc*2 5 o r-e i «fb* 

*U SfcUW*n-> : * U 1 
^FJUfcilO. 3 gcon->*-7 A4Rtm$L/:, * 
Ofifete* Lfef£ 2 5 0 TC-C 1 BffflJfcfiS; U ^AfStlJffii! 

[0 0 7 2] COfitJK* 1 0 0 0t:-C5^W*^jSiiT 

Art:: J: »AK»»o««E«t»U*4*L*-t: 
>;r t v';un-rii*sj— tcr;u 5 i-miL**xmi&Lx& 

•€-W^ : f-gli4. 6nmT'*l), 5-10nm©. 
[0 0 7 3] &*S, COttttOR%iR*1feli, SlCf 

ti^c-t'jTitJi'ifcuaoc, so or, 70 
or<offFffl««t?*n*'ittt**rx (O2) fctr, 

0. 0 8 5, 0. 1 1 3, 0. nit^fio^o i 
fc, fifltOJtSEH»(± 7 3 - 8 5 mVg^tLtv> 
fc. 

( Lfc Chilli, **W8 tn*<0*ife-ClMi«E*«-ftL 

fee COM4K0>«QR(>X1 

[0074] (tt^tttsiFiffi) **s0u 8 1 mmm 9 on 
fft=*«t*ffl«ftfe»^ mm mm»ti. 71^ 

* ) £ * tl^tlffitt 2 'J v Y )V<D a. > v > & ft o if y 
'J > t»<t<0»^*UJR*)ft«t, Rffl*ff irifiLfcS 

0 0 B#H*to feo *W»Bfcffl*fT LfcjfefrB#<0«|s 

v\ »Mti*ja- (noi. hc, co) *>irottKt**ai 

i:;n1-J:T 9 6, 9 3%fc*SvMt$:*Lrt:o 
[0 0 7 5] («ifeffl 1 0 ) Wflfcr ;^-->A9 
2. 3 5-^K iBSS->'^n-^2 7KfD^0. 2 5fK 
6ft'6£-fc')7A (III) 0. 2 5**, ffi^'J^AO. 
0 5*>K WttS&TkiSifc (&JR4: LT) 1. 5g,iW 
Kdv^A (tStLT) 0. 3 g, R-f *>*5 8 0 
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8. 4*;U, ^17^-^0. 0 7 5*^, HiK* 
>7K2 4 0 0m 1 *«6-»WLfettaiH±*j&« (Bte) 

#*it*lWK*«:*fm$-*Jt. IMMGttjWffi Lfe7|cjg 

fcA, C<7>*i§te£*#L&ri f <blft1'*>*l U» h;u 

3bti)M7>*-')Ao. 5 gimmttzfommzz 

Ltz 0 Til >-r-v a ><r>mi?i 2HH**>jgU 7ki§te 
70 tfOTM^OffiKr >*->? Ail Sr 1 0%ttTiT«* 

[0 0 7 6] *<nfc, SJ^'Si**'] (=#fb*I* 
(ft) SS, SS»W>7D7^) t#Bf§tt^J (tfV* 

ti:*t LMffifrb LT*ij 2 %o*o?.f=jjQ L^fsL 7 * ;u ? 

1 0 5tt:TS2 0B*IBI«£*S*fe. *^BMt» 
6 5 CCT-lBtP^ffi^tfeo CO^fi£%r«r^-;U5 ;K- 

■r^-tUJ: «riE#*«7n*UKfc Lr-tg r t v* 

[0 0 7 7] ^co^^-MS-ft^ 1 0 0«Bt=*l 0 0ST», iB 
gjT;U5-^A 9**0^2 0ST>, ^-v^f h 5ffi*iR-g- 
U 7h7 0-t|)2 Bf Pflffitf+?S& LTWX 7 V - 

*t#fe 0 :o^5 i ;-44 0 0-tJi'/'f>f<03-/'i 
50 5^ h a- h L, Wlfl 1 ') y hfr 

[0 0 7 8] i o o or-esB^H^atiiT 

i2i:*t. xma«n-i*aij£o*s*, 

+ U# i *t * -tr ') T t v'JU n - T <±i^— H}"§ L TiJ •) , 
-!-0^ B B a ^-g(±4. 6nmT'*l), 5-10 nrafll* 

40 i6<b^4-^^ofe„ 

[0 0 7 9] CW*«EOK*ift*l!6l*-t'Jr 1 * 

JH^UOOt, 5 0 0*0, 7 0 0r<7)ff(ffizaSl-J3 
v^T-f-H^itgStS?*"^ (Oz) tLT, 0. 0 8, 0. 
IK 0. 1 2W*ofc, fefciitBfrcOJtSS 
«(±8 3m 2 /g5:tLt^f:, «rEt IU«<7)t'* > t 

*) , 7 -r *?-yuxLtt- + + i:^i^F^7> 
^ ^ 7 Ail£& 1 %ea i T*[&T S-ti-fco 
[0 0 8 0] r-'* >-r-> 3 v + U^BSTV^E-^A* 
50 j§teSrfflv»^>afi<±> jt^LTV^^gi/N'i; 7AOWt 
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5 5 ') > - h;K7)v^a-T**-;P6 k g£ft#U * 
04"^W!iSE^7 'J -<75S^|-2 k g^rAix, £ go * T- v * 
a-TWi<7>®$zM& 1 5 0 r p m-eiltS^-ti'^ - t tc «t 

U<fc *) ftft^^^-^eT-^^^IS^'dt LT 3 ^ mtl 
Ti: Lfc„ 

10 0 8 1 ] **ifePlJT-(±, _tfeo*»& T h 7 i 9 - £ 
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mmm 1 1 ) 1 o {zm-tmm^m^') •> a 
o. o 5^e^coft^ ( ) i-. iBSS? > 9 v 6 7kfnt;o. o 

2 4 0 0 ml Sr?g^-L/c*)g}(5^ffl^/L-mH±s ^JJitfO 
1 0 hWm-\^xm%*¥l^. itA14*i¥iiL^ 0 £ 

[0 0 8 2] 
[SI2] 





tv/ c_y iw— / 


nm 


Inm 




mVg 


* (%) 


3 0 0t 


5 0 0°C 


7 0 0-0 






4. 6 


5-1 0 


0.085 


0.113 


0.121 


8 3 


9 6 


^Mfiml 1 




5. 3 


5-1 0 


0.078 


0.106 


0.12 


7 5 


9 5 


mmmi 2 




5. 8 


5-1 0 


0.076 


0.104 


0.12 


7 0 


9 4 


3 




4. 8 


5 — 10 


0.082 


0.112 


0.12 


6 9 


9 6 






5. 0 


5 — 10 


0.079 


0.108 


0.12 


6 7 


9 8 


mmmi s 




4. 6 


5-1 0 


0.082 


0.111 


0.12 


7 6 


9 8 






6. 1 


1 6 


0.075 


O.li 


0.12 


7 8 


9 8 






8 . 0 




0.03 


0.05 


0.12 


8 0 


8 2 



[0 0 8 3] mmm 1 2 ) mmm 1 1 ^-t®.mi-a 
i'T, i»s£ 5 > ? > 6 £ mua t & a» o £ d t 

WJi 3) Mt«ii-0(:9i-MttKiiv«Tfl[Mir» 
( $ ^ A 9 Tkfott 2 . 3 5*;k «Bffiv;w3-;u2 7K*P 

»o. 3*;k ffiSe-b'j^A (in) 0. 3*;k Wffit 

/('J^AO. 5 -tJK *>&5 7 6 8m 1 Zfe-kL 
(AWL) t, T>*-T*8. 9 9^^ j&tSS 
T^-^AO. 0 7 5*^, R-f*>7K2 4 0 0ml 

«10tB»OilftKJ:i)P8U ItAfFfffi£i3££o 

[0 0 8 4] (Sfcffiftl 1 4 ) HifetflJ 1 0 C^tW-Wffi 
R7)U5-'i'A93Mnft2. 3 5 4^K = - 

A 2 jJcftHfc 0 . 3 5t)K 5BBS-t 'J A (III) 0. 
3 5*;K rA'BS^ 'J -5 A 0. 0 5^*, IBi * > #• 5 8 
0 0m 1 £j&£-Lfc;>Ki§fl£ (Affi) t, T>^-TtK 
9. 2 5*^, j^SSTV-t-^A 0. 0 7 5**-, 1H 
+ >7K2 4 0 Om 1 Srift-a-LfczWSffi (Bift) SrPftL 

fit AiFfffi * is £ 1: o - OttfltottJR 4 * 2 tCTjrf 0 
[0 0 8 5] (HfiEffl 15) o A £?i£=JjQ t fc 



z tax s ^oi^ioS** 2 g -c* -5. £ t tn^<±*ifetRl 

30 'J / h^^fel) 1 5 0 ga- h Lfc»«tSr|B 

«Ufco -5"<Of*Se«L7tffe5 O0t-Cl«flB«i*L^ 
[0 0 8 6] ^3-M<0±i:, Wtt-tr'J^A (II 

i ) t &&*ma Lttfr-otzztaz.xfu v *j a <»m& 

JK4-tt«#fil 'J y hiumtz*) 50gn-b Lfco -5-0 
fttt*Lfcfife2 5 or-ClBfH&fiScU 2i3-H»i 
«r»fco £OS*S<0«SS<>S2(:7FL/Co 
mmw 1 6 ) IS^T ;M-^i*9 tK-^d^ o . 5^t;u, 
iiSSv^^-^2 7KfD^0. 2 5t;K iSt-t'^Ad 
40 II) 0. 2 iiSS9>^>0. 0 2**, BJi-f* 

>*2 y v*<* mm&£ (fiittto. 5gfr)<r> 

&&WLAWLt. T>*-T-fc (7>*-T2. 9*^ 

[0 0 8 7] C^ffi^Bft-f ^>*T-5l§(;#f 3 vL^f*:, 
7-f*?-yPXL, tl^-BSfbft lttffiff 4 «-tr - + i 
ttfc. :m:0. l y h;^8fc<*>*i:¥^— 

3 ^ m St&mm 1 5 0 m 2 / g cOTfTl5<7)^ItSft 
50 (y-7^5t) t*5 0g?:iI»W- 
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\~m.&Ltz 0 ztii i 5 cc-ej^ateOfcL^, 6 5 0 
■c-c 1 ■MB*jR;+-eflMtLfc. coit^ffltfb* 1 0 0 sr> 

i:*10O», «ttrA'5i'>A9 7K«I»2 o«» ^~ 

[0 0 8 8] Z<r)Z?*) -Z 4 0 o-fc;u/-f >^On- 
h*£&9 1 5 0 gOUMMBIlta- h Lfc. CltL* 

1 5 oc-ct&MLfcfte 5 or-ei Lfco -to 
ft, m«k$« 1 u -y h *s-jt a 1 g oe&^ift-ase&Tic 20 

6 5 Otf mWftsSLfc. 

[0 0 8 91 S<bU, 5gffic7^5-^A 9;fcWI&0. 5 

o. 3g») ori^-iftAtet, r>^e-T7K (r>*- 
72. I**'*) tUft-f^^O. 5 V -y MKOifc-g-jfc 

[0 0 9 0] CWjfcfcBK *>*-C-5f&«:::?&$lU — B 20 
*«rC#Sr*tr^-*«r»fco -ftSr 1 5 Otf^ 

jftLfcffc, 6 5 o , c-ei#w*:jK'fr-e«jftLfco 

^•Btft* 1 0 OSBKjJcl 0 0 8B, iSBir^ 5 -"7 A 9* 
Wt3j2 0S&, ^— r-f h 5SP&7 h 7-f 9-X'%)2nm 

«Lfc*y U xAMILhU, MACS* 1 U y h <3 5 

7 g<0«^-Btft»S-3- h Ltco ZHiZbiZ 1 5 0*C 30 

-e«e*Lfc»6 5 cc-ei mmttttu 2®a-h6& 

[0 0 9 1] :oMt*WJl 0O»Httm«U»yV 

(JtttW 2 ) ? > 9 y^mt^r ;u 5 t-*&* l 2 o g 

Btffctt#*0. 5^t, *2 0 0«5, ffiffltT * 3 - * 
A9*»*2 0SC, ^-V'f h 1 OSBSriftfc-U T h 9 

4 * - tr« 2 Bf^itms^- L®mtm<7> X7v-tfi 

Ht^'i xSfftc ttft&l l y h a-* 

•) 2 0 0 gcDBtffctoffiflsjJ'a- h SflJttt«tffl#:*» 

1. 5 g<?)&£ZmWLtz 0 
ft 2 5 0 1 B#P a l*£)S; L , S <b UWBin v -7 A Tjcigffi 
t:»»U tt«£#6i "J y o. 3 goo';-) 

[0 0 9 2] COftUji* 1 0 0 0 ICT* 5 B^T^U/tilT 
T-*f^»XR»L, ««tO*t3g8J»*f «: tf -=> ^ o wOl* 50 
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(»ftttfi6ffF«) *8Mi o*»e>i enmm mum* 

1. 7'J'/FJH fcfll^§2 y v>S:i#o 

^«AMfeEtca^ 9 8 0 wmmtxmiiK&LZ 200 

*f*««o±»a5tT8lE««OW3HHo^-c|Sli^(;tfv», 
(NOx. HC, CO) «>?*MMI:$*ill&L 

1 6<OHi:, 96> 9 5, 94, 96, 98, 98, 9 

8 % £i(5vMi£^ L£<> 

[0 0 9 3] P|«lO#fisTJfctt« 2 O*«i:ov»r t ¥ 

«»*Jttt-r4t, sa« (70 or) t-ooscui* 

(OSC) U^i^H^tv^t^TnLTV^o 
L, ®iSi& (3 0 Ot:) f <00 SCUJi2fflfm±OM* t 

[0094] saswomajnt^JKe^a**!*^ < 

T*#, iftH-Jftft^EItL^HO 1 ot LT(i, 

*qiiw-e**:f>«>fc**3ft*o 2 

iJv^Tfi, UTv»*feje>, ^#,®<oJt«c 

ttWOS C* { fiv>||H« lofc#x.t>*v*o 
[0 0 9 5] (*ifttaj 17) S3 iZTfr-tUXmnJRbM 

INo. 2 1 5 0j&ftJtU44*JtOWttrA'5-^A 

9 TRia, 5BKv';u -7 a 2 7K*n^, WBE-t y -7 u (1 1 

tfmmiz.tt-otzfevimfcftt lt, i o**%i:4-s 

■7 AO*;US<7) 1 . 5^fi<7)3 0fifi%jfi&ffc7K3K7j<£ 
^tD L, 7Ki§-ffiA tPS Ltz 0 
[0 0 9 6] z.ix bSHmZ* *¥®i-2>i>~&%%m<r> 1 . 
8M<0 3 0Sft%T>^-T7K5:7ki§jKB t Ltzo * 

7 'J -£#£0 .10*7 -«r-&o(riCAii, 

3 0 oic<D*p«t>-c iB#ra»st^ffe, 6oor/«fB«> 
#?aiSSt-T6 5 oti-cftfiL. 6 5 ow 1 B#r a i7^ 

[0097] c om^ttft* * , 0 . 5 - 
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WfcU *JfcM»AJ*«N o . 2 1 5iLt, 
StXI^^ff MOO Ott-iti-* iT-<7)#?aB#liX h 
•f*3£ffl&T-#i&Lfcf£, (Xh-fdr) o (5%0 2 + * 
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*X h-f+) OgSffr#X£fflv»t\ ^tJjJSffll 05K 10 
0 Ot, 5B*W, LTrrtfil ') v Y)V/fr^ R 

[0 0 9 81 
[S3] 



^ Jfe flf 


No. 


& <* 


/£ 




ut i-p- <s*l uy 

m wL ^ v* 


as ma it 

m «t c 


L/2(A1,0 3 ) 


CeO* 


ZrO* 


1/2(Y 8 0 3 ) 


1 7 


2 1 5 


2.2000 


0.2500 


0.2500 




6 5 0*C, 1 hr, Air 




1 8 


2 1 6 


2.2000 


0.1667 


0.3333 




t 




1 9 


2 17 


2.2000 


0.1250 


0.3750 




t 




2 0 


2 18 


1.6500 


0.3875 


0.3875 




t 




2 1 


2 19 


1.6500 


0.2583 


0.5167 




t | 




2 2 


2 2 0 


1.6500 


0.1938 


0.5813 




t ! 




2 3 


2 2 1 


1.1000 


0.5250 


0.5250 




t 




2 4 


2 22 


1.1000 


0.3500 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
- damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The multiple oxide characterized by manufacturing two or more yuan according to the 
precursor formation process which forms a precursor from the salting in liquid of base for a short time 
(less than several seconds), and the baking process which heats this obtained precursor and is used as a 
multiple oxide. 

[Claim 2] The multiple oxide characterized by including two or more phases manufactured by forming 
the high-concentration oxide precursor which consists of these two or more elements using the salting in 
liquid of base, and calcinating this oxide precursor directly. 

[Claim 3] Multiple oxide support characterized by being manufactured [ of two or more yuan ] 
according to the precursor formation process which forms the oxide precursor which consists of at least 
one sort and aluminum among a cerium or a zirconium, and which serves as salting in liquid of base 
from these two or more elements for a short time, and the baking process which heats this obtained 
oxide precursor and is used as a multiple oxide. 

[Claim 4] The multiple oxide content catalyst characterized by to be manufactured according to the 
baking process used as the multiple oxide containing the precursor formation process which deposits the 
mixture containing the oxide precursor which serves as salting-in liquid containing the salt of base, and 
the salt of a catalyst metal of two or more yuan which consists of at least two sorts in a cerium, a 
zirconium, and aluminum from these two or more elements for a short time, and this catalyst metal, and 
this catalyst metal that heats this depositing mixture and is obtained. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

. 1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the multiple oxide content 

catalyst containing a multiple oxide, multiple oxide support, and a catalyst metal. 

[0002] 

[Description of the Prior Art] If the three way component catalyst used for emission gas purification is 
exposed to an elevated temperature, the oxygen occlusion capacity (Following OSC is called) 
demonstrated by Seria will decline. This is started by dissolution to oxidization of catalytic activity 
metals, such as platinum and palladium, and a condensation of Seria of a co-catalyst and a catalytic 
activity metal, and the support of a rhodium etc. In a catalyst with still lower oxygen occlusion capacity, 
the operating environment of a catalytic activity metal is easy to be exposed to the ambient atmosphere 
to change, and there is fault by which degradation (condensation and dissolution) of a catalytic activity 
metal (platinum, palladium, rhodium) is promoted further. 

[0003] So, in JP,4-4043,A, there is an indication of the oxide support which was going to solve this by 
acting as Mr. [ of an alumina, Seria and the zirconia / coprecipitation ], and distributing a zirconia 
between each aforementioned element. Moreover, in JP,7-300315,A, there is an indication of oxide 
support which settled a cerium and zirconium ion by adding a charged particle (alumina). However, in 
the coprecipitation approach and mixing percentage which were indicated here, the dispersibility of each 
configuration element did not improve to the forge fire which improves OSC and the rate of purification. 

[0004] Moreover, in JP,7-315840,A, there is an indication of the aluminum oxide-cerium oxide- 
zirconium dioxide content compound support which mixed and formed sediment and alumina powder 
which were obtained from the solution containing a cerium salt and a zirconium salt. However, each 
constituent cannot manufacture multiple oxide support with high dispersibility by this approach, either. 
[0005] Moreover, in the support which sank in and adjusted the solution containing a cerium salt and a 
zirconium salt to alumina powder, although the dispersibility of cerium oxide and a zirconium dioxide is 
high, the fault that compound-izing (dissolution) of cerium oxide and a zirconium dioxide is not enough 
has it. Furthermore, the catalyst which carried out adsorption support of the noble metals was known by 
the support which mixed activated-alumina powder and the Seria-zirconia multiple oxide powder, and 
this did not have enough OSC in a low-temperature region, either. 
[0006] 

[Problem(s) to be Solved by the Invention] The multiple oxide excellent in the thermal resistance which 
this invention was made in view of the above-mentioned situation, and altitude is made to carry out 
homogeneity distribution of each configuration element, and contains two or more phases, The multiple 
oxide support which made magnitude of the microcrystal of the oxide containing the cerium and/or 
zirconium which constitute this multiple oxide support, and a secondary particle below the specific 
value in order to raise especially the thermal resistance as catalyst support, It aims at offering the 
multiple oxide content catalyst which has neither grain growth of an activity catalyst metal, nor 
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dissolution into support, and was excellent in thermal resistance also under the elevated temperature. 
[0007] 

[Means for Solving the Problem] Like the conventional mixed means, when a basic solution is gradually 
added to the dissolution solution of the salt of each configuration element component, the configuration 
-element (for example, zirconium hydroxide) which is easy to precipitate by low pH precipitates 
previously by the difference in pH to which each configuration element precipitates, and floe is formed 
only by the single configuration element. Then, other configuration elements precipitate and floe is 
formed. Therefore, the advanced dispersibility of each target configuration element is not acquired. 
Consequently, there was a problem that sufficient compound-ization (dissolution) was not obtained after 
baking. 

[0008] this invention persons complete this invention, as a result of repeating examination 
wholeheartedly for solution of this trouble. The multiple oxide of this invention is characterized by 
manufacturing two or more yuan according to the precursor formation process which forms a precursor 
from the salting in liquid of base for a short time (less than several seconds), and the baking process 
which heats this obtained precursor and is used as a multiple oxide. 

[0009] The multiple oxide of this invention forms the high-concentration oxide precursor which consists 
of these two or more elements using the salting in liquid of base, and is characterized by including two 
or more phases manufactured by calcinating this oxide precursor directly. Multiple oxide support of this 
invention is characterized by being manufactured [ of two or more yuan ] according to the precursor 
formation process which forms the oxide precursor which consists of at least one sort and aluminum 
among a cerium or a zirconium, and which serves as salting in liquid of base from these two or more 
elements for a short time, and the baking process which heats this obtained oxide precursor and is used 
as a multiple oxide. 

[0010] The multiple oxide content catalyst of this invention is characterized by to be manufactured 
according to the baking process which uses as the multiple oxide containing the precursor formation 
process which deposits the mixture containing the oxide precursor which serves as salting-in liquid 
containing the salt of base, and the salt of a catalyst metal of two or more yuan which consists of at least 
two sorts in a cerium, a zirconium, and aluminum from these two or more elements for a short time, and 
this catalyst metal, and this catalyst metal that heats this depositing mixture and is obtained. 
[001 1] The salting in liquid of an element may also contain further two or more at least one sorts chosen 
from said alkali metal and alkaline-earth-metal element containing barium, the transition-metals element 
containing iron, and the rare earth metal element containing a lanthanum. As for the precursor formation 
process which forms the oxide precursor which consists of these two or more elements in said short 
time, it is desirable to mix said salting in liquid and said alkaline solution within in several seconds with 
the high-speed mixing means by which it is mixable in a short time. 

[0012] The precursor of said oxide which consists of an element may carry out isolation baking with a 
decantation means, and may form this precursor. As for said catalyst metallic element, it is desirable that 
they are at least one sort of noble metals chosen from platinum, palladium, and a rhodium. As for said 
multiple oxide, it is desirable for the cerium contained in this oxide and 60% or more of the zirconium to 
distribute as a secondary particle with a particle diameter of 30nm or less while the diameter of 
microcrystal of Seria and a zirconia is lOnm or less before and after 1 000-degree-C heating of 5 hours in 
air. 

[0013] the separation process to which said baking process isolates and refines said precursor from 
mixed liquor with a decantation means, and the baking process which calcinates the isolated precursor — 
since - it can become. At said separation process, at least one sort in a polymer coagulant, a surfactant, 
or a water soluble polymer may be added into a precursor and mixed liquor at the penetrant remover of 
addition and/or a precursor, and an impurity may be removed. 

[0014] Moreover, at the baking process of the above-mentioned multiple oxide content catalyst, you 
may calcinate, after mixing a high polymer coagulant, a water soluble polymer, a surface active agent, 
carbon powder, etc. before baking of a precursor. A rare earth metal and a zirconium are included in 
transition metals. That is, the metal of IB of the 4th, 5th, and 6th period of the periodic table, 2B, 3A, 
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4A, 5 A, 6A and 7A, and eight groups is meant. Moreover, alkali metal and an alkaline earth metal mean 
J A of the 2nd - the 7th period of the periodic tables, such as a lithium, sodium, a potassium, beryllium, 
magnesium, and calcium, and 2A group's metallic element. Moreover, this multiple oxide can be used as 
a catalyst ingredient, for example, the active substance and electrode material of a sensor or a cell, an 
•optical material, a semiconductor material, a structural material, and a general exhaust air purification 
catalyst. For example, it is related with a part of support, such as a three way component catalyst, a 
NOX catalyst, or an oxidation catalyst, or support, and the support approach of a co-catalyst. 
[0015] As this multiple oxide, moreover, aluminum203/(Ce, Zr) 02, aluminum203/Zr02, 
aluminum203/Ce02, Si02/(Ce, Zr) Si02 [ 02 and ]/Ti02, Zr02/Zr02 [ Ti02 and ]/SiC, It thinks as the 
multiple oxide of a presentation of versatility, such as aluminum203/Pt, aluminum203/Rh, and 
aluminum203/Pd, and its combination. In addition, the multiple oxide of this invention puts a thing 
including multiple oxide support and a multiple oxide content catalyst. 

[0016] The multiple oxide support and the multiple oxide content catalyst of this invention constitute the 
multiple oxide which the cerium which constitutes support, or one sort and aluminum of a zirconium 
distributed to homogeneity extremely. For this reason, the thermal resistance of support improves and 
hypertrophy of the grain of the multiple oxide which constitutes support, and sintering of grains are 
controlled. For this reason, the catalyst which uses the multiple oxide support of this invention becomes 
the thing excellent in the heat-resistant property. 
[0017] 

[Embodiment of the Invention] Two or more elements which constitute a multiple oxide from the same 
manufacture approach as the multiple oxide support described below or the manufacturing method of 
calcinating directly the precursor obtained from the high-concentration solution containing the salt of 
base of two or more yuan being used for the multiple oxide of this invention can form two or more with 
a phases of two or more phases. 

[0018] The multiple oxide support and the multiple oxide content catalyst of this invention have the 
description resulting from the manufacture approach. That is, the multiple oxide support of this 
invention and a multiple oxide support content catalyst have the special feature in the multiple oxide 
manufactured by the approach of consisting of a precursor formation process and a baking process. In 
addition, about the point which it compound-izes a catalyst component to coincidence in case a multiple 
oxide content catalyst forms the precursor of a multiple oxide with a precursor formation process, and 
forms the precursor of a multiple oxide, the multiple oxide support of this invention and a multiple oxide 
support content catalyst are the same. For this reason, the multiple oxide support of this invention is 
explained first. 

[0019] The precursor formation process of the multiple oxide support of this invention is a process 
which forms the oxide precursor which consists of at least one sort and aluminum among the cerium 
which constitutes a multiple oxide, or a zirconium, and which mixes the salting in liquid of base, and the 
alkaline solution of two or more yuan with a high-speed mixing means, and consists of these two or 
more elements. At least one sort chosen from alkali metal, the alkaline earth metal containing barium, 
the transition-metals element containing iron and a lanthanum, and the rare earth metal element 
containing an yttrium as an element which constitutes support in addition to a cerium, a zirconium, and 
aluminum shall be included. 

[0020] A rare earth metal and a zirconium are included in said transition metals. That is, the metal of IB 
of the 4th, 5th, and 6th period of the periodic table, 2B, 3 A, 4A, 5 A, 6A and 7A, and eight groups is 
meant. Moreover, alkali metal and an alkaline earth metal mean 1 A of the 2nd - the 7th period of the 
periodic tables, such as a lithium, sodium, a potassium, beryllium, magnesium, and calcium, and 2A 
group's metallic element. 

[0021] Moreover, the multiple oxide containing the above-mentioned metallic oxide can be used as a 
catalyst ingredient, for example, a sensor and the activity catalyst of a cell, an electrode material and a 
general emission-gas-purification catalyst, an optical material, a semiconductor material, a structural 
material, etc. Specifically, it can use for a part of support, such as a three way component catalyst, a 
NOX catalyst, or an oxidation catalyst, or support, and the support approach of a co-catalyst. 
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[0022] Cerium (Ce) In order to reach, or to distribute homogeneity to altitude in an alumina and to use a 
zirconium (Zr) as a multiple oxide, the range of 1 :0.01-1 :5 has [ the presentation ] desirable aluminum: 
(Ce+Zr) atomic ratio, furthermore, aluminum :(Ce+Zr) atomic ratio - 1 :0.02-l :2 - the range of 1 :0.05- 
1:1 is more desirable still more preferably. 

-[0023] Moreover, in order to consider as the support which maintains noble metals at stability as catalyst 
support, the range of an aluminum:Zr atomic ratio is 1 :0.01 -1 :5, and the range of 1 :0.02-l :2 has an 
aluminum:Zr atomic ratio more desirable [ the ratio of an alumina and a zirconia ]. 1:0.02-1:1 are 
Yoriko's better ** to a pan. Furthermore, aluminum and Zr: The range of 1 :0.01 to 1 :0.2 has the 
desirable atomic ratio of the sum total of other additives. 

[0024] In order for multiple oxide support to maintain high OSC after an elevated-temperature durability 
test, the range of aluminum :(Ce+Zr) atomic ratio is 1 :0.2-l :2, and, as for the ratio with an alumina, 
Seria, and a zirconia, it is desirable that a Ce:Zr atomic ratio is 1 :5 to 1 :0.2. Furthermore, it is more 
desirable that a Ce:Zr atomic ratio is 1:0.8 to 1:1.25. 

[0025] In addition, it is not necessary to add Seria especially in the support aiming only at stabilization 
of noble metals. OSC needs to add a cerium in required support. One or more kinds of additives chosen 
from alkaline earth metal, such as Ba and La, and a rare earth metal as a stabilizer may be used for other 
additive elements. Since these additive elements will reduce thermal resistance conversely if it adds too 
much mostly, they are not desirable. 

[0026] Each configuration element which forms the multiple oxide of this inventions, such as a cerium, 
a zirconium, and aluminum, is used as a salt, and is adjusted to the salting in liquid which dissolved two 
or more configuration elements using the solvent which these salts dissolve in homogeneity. A sulfate, a 
nitrate, a hydrochloride, acetate, etc. can be used as a salt of each configuration element. Moreover, 
water and alcohols can be used as a solvent which dissolves the salt of a configuration element in 
homogeneity. Furthermore, for example, an aluminum hydroxide, a nitric acid, and water may be mixed 
and used as a raw material of an aluminium nitrate. 

[0027] As an alkaline solution which carries out high-speed mixing for a short time, each configuration 
element fully compound-izes in said salting in liquid (dissolution), and the solution which can form the 
precursor which has advanced dispersibility can be used. For example, the water solution and the 
alcoholic solution which dissolved ammonia, the ammonium carbonate, the sodium hydroxide, the 
potassium hydroxide, the sodium carbonate, etc. can be used. In addition, since that it is nine or more 
promotes the deposit reaction of a precursor, pH of an alkaline solution is more desirable. 
[0028] The dissolution solution and alkaline solution of the formed salt of two or more configuration 
elements are mixed by the high-speed mixing means by which it is mixable in a short time, precipitate 
deposits by the counteraction by the alkali solution of a dissolution solution, and the precursor of an 
oxide is formed. A means mixable by ultrashort time amount (less than several seconds preferably less 
than 1 second) is said for the solution (B) which dissolved the salting in liquid (A) which the 
configuration element dissolved in homogeneity, the salt of a configuration element, and the alkali more 
than the equivalent as this high-speed mixing means in a certain fixed volume. If this means has short 
mixing time, it will not be limited to a specific thing. The dissolution solution and alkaline solution of a 
salt may be heated beforehand, or may be pressurized. 

[0029] For example, preparing (A) liquid for the container of predetermined capacity, preparing (B) 
liquid for another container as a high-speed mixing means, and stirring (A) liquid powerfully As shown 
in a means to pour in (B) liquid into it and to mix by ultrashort time amount and a means to mix above- 
mentioned A liquid and B liquid conversely, and a pan at drawing 1 In a container, prepare a rapid 
pivotable disk and mixed liquor and the receptacle section of an oxide precursor to generate are prepared 
under this container. While pouring (A) liquid and (B) liquid into coincidence and carrying out high- 
speed mixing of both the liquid on a disk on a revolving disk using a centrifugal force, to the means and 
pan which carry out uptake of the product, in a lower part The approach of making carry out high-speed 
rotation of the rotary wing within a cylinder-like container with a curled form rotary wing as shown in 
drawing 2 R> 2, and carrying out uptake of the oxide precursor which introduced (B) liquid into (A) 
liquid, mixed at high speed, and was generated from opening of a cylinder etc. is mentioned. 
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[0030] In this high-speed mixing, the difference in the deposit rate of the various oxide precursors by the 
difference in pH with delicate salting in liquid and alkaline solution of a configuration element is 
canceled. And a soluble oxide precursor and a poorly soluble oxide precursor can deposit in coincidence 
immediately, and the oxide precursor distributed to homogeneity by the desired presentation can be 
• formed. That is, with a high-speed mixing means, a deposit rate is quick, a specific oxide has priority, it 
does not deposit, and all oxides deposit in coincidence. For this reason, all oxides deposit in 
homogeneity as a precursor. Consequently, a precursor can form in altitude the particle which carried 
out homogeneity distribution by desired presentation regardless of the class of configuration element. 
[0031] A decantation or filtration may separate from a mother solution, and the generated oxide 
precursor may carry out dilution removal of the salt which remains by carrying out washing purification 
further. In case this precursor is separated, a polymer coagulant, a surfactant, a water soluble polymer, 
etc. can be added to mixed liquor or a penetrant remover, it can separate into it, and improvement in the 
workability of separation and description of a precursor can be made good by washing. 
[0032] In addition, a decantation here pours a supernatant away calmly, removes the oxide precursor and 
its upper supernatant which precipitated at the bottom of a container, and means a means to collect 
precipitate. For example, a decantation is made as follows. It dilutes 5 times with the water solution 
which dissolved 0.5g of ammonium carbonates per 11. of deionized water, stirring 101. of water solutions 
with which the multiple oxide precursor deposited. 121. of 0.1% water solutions of a polymer coagulant 
is added after that, and this liquid is gently stirred at the rate of 40rpm extent to homogeneity. It puts for 
about 20 minutes after that, and a supernatant is removed. Furthermore, identity operation is repeated 
twice. (However, the addition of the polymer coagulant water solution of the 2nd henceforth is made 
into 41.) 

Moreover, it dilutes 5 times with the water solution which dissolved 0.5g of ammonium carbonates per 
11. of deionized water, stirring this water solution, in order to remove, the impurity, for example, the 
ammonium-nitrate salt, in the water solution with which the multiple oxide precursor containing a 
barium carbonate deposited, for example. After putting after that for one day, a supernatant is removed, 
identity operation is repeated further twice and the impurity in a water solution (ammonium-nitrate salt) 
is removed to 1% or less. Then, the ammonium-nitrate salt contained in the cake which carried out the 
filter press is reduced to about 0.1% by filtering with the filter press. The reason for using an 
ammonium-carbonate water solution during a decantation is for preventing remelting of a precipitating 
barium carbonate. In addition, when not adding the element of the fusibility of barium etc., it is not 
necessary to add an ammonium carbonate. However, especially the approach of a decantation is not 
limited to this. 

[0033] By removing an impurity from an oxide precursor, there is effectiveness which promotes 
compound-ization (dissolution) of a constituent in the baking process of a multiple oxide precursor. 
Moreover, it is effective in the ability to reduce the yield of the NOX gas in a baking process. Addition 
of a high polymer coagulant, a surface active agent, a water soluble polymer, and hydrogen peroxide 
solution can raise the effectiveness of a decantation, and filterability, can enlarge pore volume of the 
oxide support after baking, or can promote compound-ization of a constituent. 
[0034] By using a polymer coagulant, the very fine particle of the depositing oxide precursor can be 
made to be able to stick to the macromolecule of the shape of a straight chain with 10,000 molecular 
weight which constitute a polymer coagulant, and, specifically, it can consider as about 1cm floe from 
several mm called flocks. Thereby, the settling velocity of the oxide precursor under decantation is 
raised, and rinsing effectiveness is raised. Moreover, in order that a precursor may form floe, a 
subsequent filtration process becomes easy. Furthermore, the time amount of a filtration process can be 
shortened by performing a filter press or a belting press at high speed using a filter cloth with a coarse 
eye. 

[0035] Especially the class of a polymer coagulant, a surfactant, and water soluble polymer is not 
limited. It is good at the macromolecule of a cation system, an anion system, and the Nonion system. 
However, since there is a possibility of reducing catalytic activity when sodium, sulfur, chlorine, etc. 
remain in a catalyst, if possible, it is desirable to use the macromolecule of the Nonion system. As a high 
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polymer coagulant, a cellulose, polyvinyl alcohol, etc. are mentioned as polyoxyethylene alkyl ether and 
a water soluble polymer as a commercial flocculant and a surface active agent. 
[0036] Moreover, pore can be made to form in the multiple oxide after baking by adding one or more 
kinds chosen from a high polymer coagulant, a surface active agent, a water soluble polymer, or carbon 
•powder. This pore volume is not especially restricted, although decided by the class and addition of a 
macromolecule. Furthermore, if hydrogen peroxide solution is added, compound-ization (dissolution) of 
a constituent can be promoted. 

[0037] The sludge by which separation purification was carried out is calcinated after desiccation. 
Although especially the desiccation approach is not limited, it may perform spray dry, flash drying, a 
vacuum drying, etc. If the polymer coagulant used at the time of washing at the time of baking, the water 
soluble polymer, and the surfactant remain, at the time of baking, pore can be formed in an oxide and the 
catalyst engine performance can be raised to it. Moreover, you may calcinate, after mixing particle 
powder, such as carbon, to a sludge. 

[0038] It is desirable to usually perform baking in atmospheric air 600 degrees C or more for 1 hour or 
more. Moreover, before baking in atmospheric air, temporary quenching may be carried out in inert gas 
air currents, such as nitrogen gas. An oxide precursor oxidizes by baking and a multiple oxide generates 
it. Moreover, 500 degrees C or more of baking may be desirably calcinated by reducing atmosphere 900 
degrees C or more. In addition, the obtained baking object can also be used as a fine multiple oxide with 
means, such as grinding. The multiple oxide powder which each configuration element distributed to 
altitude by this at homogeneity is obtained easily. 

[0039] As for the multiple oxide manufactured, each configuration element holds an almost uniform 
distributed condition by dissolution etc. As for the diameter of microcrystal of the Seria-zirconia which 
constitutes a multiple oxide, it is desirable that it is 5nm or less. Furthermore, as for this multiple oxide 
support, it is desirable for the cerium contained in a multiple oxide and 60% or more 30nm or less of the 
zirconia to distribute as a secondary particle 20nm or less more preferably while the diameter of 
microcrystal of the Seria-zirconia is lOnm or less after processing at 1000 degrees C among air for 5 
hours. 

[0040] As a definition of the diameter of microcrystal in this case, or particle diameter, spacing to which 
the alumina particle or the aluminum atom intervenes between the Seria-zirconia microcrystal or a 
particle is meant. Moreover, you may be spacing which the Seria-zirconia crystal, the particle, or the 
atom is distributing as inclusion to an alumina particle or alumina microcrystal. If the particle diameter 
of the diameter of microcrystal in a multiple oxide becomes larger than 30nm, since the rate of the Seria 
and/or the zirconia which act effectively as a multiple oxide support catalyst falls, the activity of noble 
metals will fall, or OSC as a catalyst will fall and the purification engine performance to NOX, HC, and 
CO of the three way component catalyst under a fluctuation ambient atmosphere will fall, it is not 
desirable. Furthermore, since OSC and the purification engine performance become low also when 
compound-izing (dissolution) with cerium oxide and a zirconium dioxide is not enough, it is not 
desirable. Moreover, since degradation (condensation and dissolution into support) of the catalytic 
activity metal (platinum, palladium, rhodium) supported is promoted, it is not desirable. 
[0041] This multiple oxide can be carried out to below 3 micrometerphi by making secondary particle 
diameter into mean particle diameter by making it the shape of a slurry, for example, carrying out 
grinding mixing using grinders, such as attritor and a ball mill. The coat of the multiple oxide of the 
shape of this slurry is carried out to honeycomb support etc., and it can be used as support for the 3 yuan 
purification catalysts for emission gas purification, such as an automobile. 

[0042] Namely, the multiple oxide of this invention can support at least one sort further chosen from the 
noble metals, for example, the platinum, the palladium, and the rhodium of catalytic activity, and can 
make it a catalyst. For example, the multiple oxide which supported noble metals is covered, or this 
multiple oxide is beforehand supported to a monolith base, a noble-metals element is supported to the 
product made from cordierite, or the monolith base made from metal after that, and it can be used for it 
as a three way component catalyst for emission gas purification. The precious metal catalyst supported 
by this multiple oxide support is excellent in thermal resistance, and also shows sulfur-proof poisoning 
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nature and phosphorus-proof poisoning nature further. 

[0043] Beforehand, the noble-metals element is mixed by the above mentioned multiple oxide, and the 
multiple oxide content catalyst of this invention is distributed. That is, the noble-metals element is 
dissolving in the salting in liquid which forms the precursor of an oxide as a salt. And the oxide 
•precursor containing a noble-metals element and two or more elements which form a multiple oxide is 
obtained by mixing this salting in liquid and the solution made from alkali with a high-speed mixing 
means. And the catalyst which consists of a multiple oxide with which noble metals were intermingled 
is acquired by calcinating this. 

[0044] As for said noble-metals element, it is desirable that it is at least one sort chosen from platinum, 
palladium, and a rhodium. The multiple oxide content catalyst of this invention is formed in the 
condition of aluminum, the cerium, the oxide that contains at least two elements among zirconiums, and 
the noble-metals element having been mixed, and having distributed to homogeneity. Therefore, since 
the stability of noble metals and the dispersibility of a configuration element improve while the property 
of noble metals is employed efficiently effectively, for example, when a cerium and a zirconium are 
included, OSC with an evaluation temperature of 300 degrees C improves more than twice [ about ] 
compared with the conventional catalyst. 

[0045] Moreover, in order to distribute as a very fine particle to homogeneity in a multiple oxide, it is 
hard coming to condense noble metals. Consequently, it excels in thermal resistance, noble metals are 
held to stability, and it becomes the multiple oxide catalyst which is excellent in high OSC, obtaining 
the high rate of purification of HC, CO, and NOX and sulfur-proof poisoning nature, and phosphorus- 
proof poisoning nature. The amount of the noble-metals element used as a catalyst is not limited that 
what is necessary is [ especially ] just about (it is 0.02 - 10 % of the weight in a powdered condition) 
0.05-20g/l. per 11. of amounts of the range which shows the usual catalytic activity, for example, a 
monolithic catalyst. 

[0046] In addition to this, alkaline earths, such as barium (Ba), iron (Fe), and a lanthanum (La), alkali 
metal, transition metals, a rare earth metal, etc. may be included in the multiple oxide content catalyst of 
this invention as a stabilizer. Moreover, it may mix with the conventional catalyst or catalyst support, 
and the multiple oxide content catalyst of this invention may be used (it is possible to use mixing of 
powder or some noble metals, even if it sinks in later). 

[0047] In the synthesis method furthermore explained above, an oxide precursor may be formed using 
the salting in liquid of a high-concentration multiple oxide, and a high-concentration alkaline solution, 
and the approach of calcinating an oxide precursor directly may be used. Since the viscosity of 1 . 
precursor becomes high, and it becomes an oxide by this, checking Brownian motion, or a high- 
concentration impurity's sticking to the detailed precipitate in a precursor, and controlling nuclear 
growth, the multiple oxide which maintained the detailed diameter of microcrystal and detailed particle 
diameter is compoundable. 2. While the impurity contained in a precursor calcinates, by carrying out 
decomposition desorption, it becomes possible to change into the condition of being easy to grind a 
multiple oxide. 3. Since in process, effectiveness, like the need for waste water treatment is lost is 
acquired. 

[0048] The salt of base and the concentration by which an alkaline solution is maintained at stability are 
sufficient as two or more yuan, and it may warm [ which is included in a solution ], or the high 
concentration said here may be pressurized, and may raise solubility. 
[0049] 

[Example] An example explains concretely below. 

The water solution which carried out the mixed dissolution of 2.35 mols of aluminium nitrate 9 
hydrates, 0.25 mols of zirconium nitrate 2 hydrates, 0.25 mols (III) of cerium nitrates, 0.05 mols of 
barium nitrates, and the 5768ml of the deionized water (A liquid), (Example 1) The water solution (B 
liquid) which carried out the mixed dissolution of 8.312 mols of aqueous ammonia, 0.075 mols of 
ammonium carbonates, and the 2400ml of the deionized water is adjusted. The turntable was rotated at 
the rate of about 5000 rpm using the high-speed mixing equipment shown in drawing 1 , and it poured in 
at the rate which fills coincidence with A liquid and B liquid on the turntable, and both liquid mixes to 
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homogeneity within 1 second. 

{0050] Mixed liquor and the depositing oxide precursor collide with a container wall according to a 
centrifugal force, flow down caudad, and uptake is carried out with an oxide precursor. The sludge was 
held to homogeneity by mixed liquor stirring by which uptake was carried out, and the mixture with the 
• generated multiple oxide precursor added the penetrant remover repeatedly, and performed washing by 
the decantation until the amount of the ammonium-nitrate salt which adds a penetrant remover further 
except for a supernatant solution by the decantation, washes a multiple oxide precursor, and is contained 
in a penetrant remover became 1/10 or less. 

[0051] In addition, mixed liquor is diluted 5 times with the water solution which dissolved 0.5g of 
ammonium carbonates per 11. of deionized water, stirring this water solution especially as the approach 
of the aforementioned decantation, in order to remove, the impurity, for example, the ammonium-nitrate 
salt, in the water solution with which the multiple oxide precursor deposited, although not limited. It put 
after that on the 1st and the supernatant was removed, and the impurity in a water solution (ammonium- 
nitrate salt) was removed until it became 10% or less. 

[0052] By carrying out a ** exception with the filter press after that, the ammonium-nitrate salt 
contained in the cake which carried out the filter press was reduced to about 1%. The reason for using an 
ammonium-carbonate water solution during a decantation is for preventing remelting of a precipitating 
barium carbonate. The obtained multiple oxide precursor was calcinated at 650 degrees C for 1 hour, 
after making it dry at 105 degrees C for about 20 hours. The multiple oxide of the powder which ground 
the lump of a baking object which calcinated and got with the ball mill, and the desired configuration 
element distributed to homogeneity was obtained. 

[0053] The water 100 section, the aluminium nitrate 9 hydrate 20 weight section, and the boehmite 5 
weight section were mixed in this grinding multiple oxide 100 weight section, stirring mixing was 
carried out by attritor for about 2 hours, and the slurry of multiple oxide support was obtained. The 
multiple oxide support for catalyst support to which the coat of this slurry was carried out to the 
monolith support made from cordierite of 400 eels / inch, and the coat of the 200g [ per catalyst capacity 
of 11. ] multiple oxide support was carried out was obtained. 

[0054] In addition, attritor is filled up with with a diameter of 5 millimeters zirconia ball 6kg in the 
container made from a zirconia of 61. of content volume, pays 2kg of slurry raw materials of multiple 
oxide support into it, and carries out grinding mixing of the multiple oxide support in a slurry by rotating 
the rotary wing made from a zirconia by 150rpm in this. Thereby, it could be 3 micrometers or less by 
making the secondary particle diameter of the multiple oxide support powder for catalyst support into 
mean particle diameter. 

[0055] In this example, although the above attritor was used, the raw material of a catalyst support slurry 
may be paid to the ball mill usually used, and grinding mixing may be carried out. Moreover, it is not 
limited especially as the approach of grinding mixing. The multiple oxide support processed above was 
immersed in the nitric-acid platinum water solution, and adsorption support of the 1.5g [ per catalyst 
capacity of 11. ] platinum was carried out. Then, after drying, it calcinated at 250 degrees C for 1 hour, 
and it was further immersed in the nitric-acid rhodium water solution, and adsorption support of the 0.3g 
[ per catalyst capacity of 11. ] rhodium was carried out. After drying after that, it calcinated at 250 
degrees C for 1 hour, and the multiple oxide support catalyst which supported noble metals was 
acquired. 

[0056] After carrying out the model durability test of this multiple oxide support catalyst under 5-hour 
atmospheric-air circulation at 1000 degrees C, condition analysis of a catalyst was performed. As a 
result of measurement by the X diffraction, Seria and the zirconia which are contained in the catalyst 
after a durability test were dissolving in the multiple oxide to homogeneity, and it is 4.6nm, and the 
particle with the secondary particle diameter of 5-10nm became a principal component, and was 
distributing the diameter of microcrystal to homogeneity in alumina support. Moreover, the diffraction 
line resulting from barium was not accepted. This is considered because barium is dissolving in an 
alumina and the multiple oxide of Seria and a zirconia. When barium dissolves, the thermal resistance of 
support improves and a high specific surface area is maintained. 
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[0057] In addition, the oxygen occlusion ability (OSC) of this catalyst was 0.08, 0.1 1, and 0.12 mols as 
oxygen gas (02), respectively at 300 degrees C per one mol of Seria, 500 degrees C, and 700 degrees C. 
In addition, the specific surface area of multiple oxide support had 70-80m2/g. 



[0058] 
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[0059] (Example 2) Instead of 0.05 mols of one barium nitrate of the configuration element of A liquid 
shown in an example 1 5 0.05 mols of lanthanum nitrate 6 hydrates were used, except having used 
deionized water for the penetrant remover again using the water solution (B liquid) which mixed 8.885 
mols of aqueous ammonia, and 2400ml of deionized water, the catalyst was prepared like the example 1 
and endurance was evaluated. The condition of this catalyst is collectively shown in Table 1. 
[0060] (Example 3) Except having not added one lanthanum nitrate 6 hydrate of the configuration 
element of A liquid shown in an example 2, the catalyst was prepared by the same actuation as an 
example 2, and it evaluated similarly. The condition of this catalyst is also shown in Table 1. 
One aluminium nitrate 9 hydrate of the configuration element of A liquid shown in an example 1 2.35 
mols, (Example 4) The water solution which mixed 0.3 mols of zirconium nitrate 2 hydrates, 0.3 mols 
(HI) of cerium nitrates, 0.05 mols of barium nitrates, and 5768ml of deionized water (A liquid), Except 
having prepared the water solution (B liquid) which mixed 8.99 mols of aqueous ammonia, 0.075 mols 
of ammonium carbonates, and 2400ml of deionized water, it prepared by the same actuation as an 
example 1 , and durable evaluation was performed. The condition of this catalyst is also shown in Table 
1. 

[0061] (Example 5) Except having prepared the water solution (A liquid) which mixed 2.354 mols of 
aluminium nitrate 9 hydrates, 0.35 mols of zirconium nitrate 2 hydrates, 0.35 mols (III) of cerium 
nitrates, 0.05 mols of barium nitrates, and 5768ml of deionized water for the configuration element of A 
liquid shown in an example 1, and the water solution (B liquid) which mixed 89.25 mols of aqueous 
ammonia, 0.075 mols of ammonium carbonates, and 2400ml of deionized water, it prepared by the same 
actuation as an example 1, and durable evaluation be performed. The condition of this catalyst is also 
shown in Table 1 . 

[0062] (Example 6) The catalyst support which carried out 150 g quart of multiple oxides compounded 
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in the example 1 per catalyst capacity of 11. was prepared, this was immersed in the nitric-acid platinum 
.water solution, and adsorption support of the 1.5g [ per catalyst capacity of 11. ] platinum was carried 
out. After drying after that, it calcinated at 500 degrees C for 1 hour. 

[0063] 65 g quart of multiple oxides compounded by the same approach was carried out per catalyst 
• capacity of 11. except having not added a cerium nitrate (III) on the coat layer. It was immersed in the 
nitric-acid rhodium water solution after that, and adsorption support of the 0.3g [ per catalyst capacity of 
11. ] rhodium was carried out. After drying after that, it calcinated at 250 degrees C for 1 hour, and the 
two-layer coat noble-metals support catalyst was acquired. The condition of this catalyst was also shown 
in Table 1 . 

[0064] Aluminium nitrate 9 hydrate of A liquid shown in an example 2 0.5 mols, (Example 7) 0.25 mols 
of zirconium nitrate 2 hydrates, 0.25 mols (III) of cerium nitrates, In 0.02 mols of lanthanum nitrates, 
and the multiple oxide powder 100 section compounded as 21. of deionized water The catalyst support 
which carried out 150 g quart of catalyst support which mixed the heat-resistant activated-alumina 50 
commercial section per catalyst capacity of 11. was prepared, this was immersed in the nitric-acid 
platinum water solution, and adsorption support of the 1.5g [ per catalyst capacity of 11. ] platinum was 
carried out. After drying after that, it calcinated at 500 degrees C for 1 hour. 

[0065] 65 g quart of support compounded by the same approach was carried out per catalyst capacity of 
11. except having not added a cerium nitrate (HI) and a lanthanum nitrate on the coat layer. It was 
immersed in the nitric-acid rhodium water solution after that, and adsorption support of the 0.3g [ per 
catalyst capacity of 11. ] rhodium was carried out. After drying after that, it calcinated at 250 degrees C 
for 1 hour, and the two-layer coat layer noble-metals support catalyst was acquired. The condition of this 
catalyst was also shown in Table 1 . 

[0066] (Example 1 of a comparison) The catalyst was compounded by the same approach as an example 
1 except having made it deposit by the approach of adding gradually (in about 1 minute), measuring pH 
for A liquid and B liquid not using a high-speed mixing means. The condition of this catalyst is also 
shown in Table 1 . 

(Catalyst performance evaluation) The catalyst (catalyst capacity of 1.71.) produced in the example 7 
from the example 1 was attached in the exhaust pipe of the gasoline automobile which has an engine 
with a displacement of 21., respectively, and about 980-degree C promotion durable driving test which is 
whenever [ highest catalyst floor temperature / which simulated the Europe transit ] was performed for 
200 hours. Exhaust air analysis at the time of the transit which simulated the Europe transit after that 
was performed to coincidence about exhaust air of the upper section of a catalyst, and a downstream, 
and the rate of average purification of an exhaust air component (NOX, HC, CO) was measured. As a 
result, the rate of purification of the catalyst of an example showed 95, 94, 96, 96, 97, and 98 or 98% 
and a high value in order of examples 1-7, as shown in Table 1. 

[0067] The rate of average purification was measured also about the catalyst of the example 1 of a 
comparison by the same actuation. As a result, the rate of average purification showed the low value 
compared with 83% and 95% or more of value of the rate of average purification of the catalyst of an 
example. 
(Example 8) 

(Mixed process) Using A liquid and B liquid of an example 1, by the same approach as an example 1, 
high-speed stirring mixing of both the liquid was carried out within in 2 seconds at homogeneity, and 
the multiple oxide precursor was deposited. 

[0068] (Separation process) The following decantation processes were performed. Stirring the mixed 
solution containing the above-mentioned precursor, the water solution which dissolved 0.5g of 
ammonium carbonates per 11. of deionized water was added, and the whole was diluted 5 times. 121. of 
0.1% water solutions of a polymer coagulant (the Sanyo Chemical Industries, Ltd. make, trade name 
SANFU lock) was added to the diluent after that. After stirring this diluent to homogeneity gently at the 
rate of 40rpm extent, it put for about 20 minutes and the supernatant was removed. The impurity in a 
water solution (ammonium-nitrate salt) was removed to 10% or less by repeating this process several 
times. 
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[0069] After that, the water solution and surface active agent (polyoxyethylene alkyl ether) of a polymer 
coagulant (the Sanyo Chemical Industries, Ltd. make, trade name SANFU lock) were filtered with the 
filter press, after adding by a unit of about 2% as solid content to the oxide weight after baking. The 
reason for using an ammonium-carbonate water solution during a decantation is for preventing remelting 
■ of a precipitating barium carbonate. 

[0070] (Baking process) After drying the separated multiple oxide precursor at 105 degrees C after that 
for about 20 hours and calcinating at 650 degrees C in a nitrogen air current for 1 hour, 650 degrees C 
was further calcinated in atmospheric air for 1 hour. The ball mill ground this baking object to 100 or 
less meshes, and multiple oxide support was obtained. 

[0071] Attritor processing of this support was carried out by the same approach as an example 1, and it 
could be 3 micrometers or less by making the diameter of an aggregated particle of multiple oxide 
support powder into mean particle diameter. The catalyst support to which this slurry was made into the 
monolith support made from cordierite of 400 eels / inch ** coat, and the coat of the 200g [ per catalyst 
capacity of 11. ] oxide support was carried out was obtained. This was immersed in the nitric-acid 
platinum water solution, and adsorption support of the 1.5g [ per catalyst capacity of 11. ] platinum was 
carried out. Then, after drying, it calcinated at 250 degrees C for 1 hour, and it was further immersed in 
the nitric-acid rhodium water solution, and adsorption support of the 0.3g [ per catalyst capacity of 11. ] 
rhodium was carried out. After drying after that, it calcinated at 250 degrees C for 1 hour, and the noble- 
metals support catalyst was acquired. 

[0072] The model durability test of this catalyst was carried out under 5-hour atmospheric-air circulation 
at 1000 degrees C, and condition analysis of a catalyst was performed. As a result of measurement by 
the X diffraction, Seria and the zirconia which are contained in the catalyst after a durability test were 
dissolving in alumina pore to homogeneity, it is 4.6nm, the particle with the 5-10nm diameter of an 
aggregated particle became a principal component, and the diameter of microcrystal was distributed to 
homogeneity in alumina support. Moreover, the diffraction line resulting from barium was not accepted. 
[0073] In addition, the oxygen occlusion ability of this catalyst was 0.085 and 0.1 13 or 0.121 mols as 
oxygen gas (02), respectively at the evaluation temperature of 300 degrees C per one mol of Seria, 500 
degrees C, and 700 degrees C, as shown in Table 1 . In addition, the specific surface area of support had 
73-85m2/g. 

(Example 9) A separation process was not performed but the catalyst was compounded by the same 
approach as an example 8 except having made drying temperature into 200 degrees C. The condition of 
this catalyst is also shown in Table 1 . 

[0074] (Catalyst performance evaluation) After supporting a catalyst to the support of an example 8 and 
an example 9, the catalyst (catalyst capacity of 1 .71.) was attached in the exhaust pipe of the gasoline 
automobile which has an engine with a displacement of 21., respectively, and about 980-degree C 
promotion durable driving test which is whenever [ highest catalyst floor temperature / which simulated 
the Europe transit ] was performed for 200 hours. Exhaust air analysis at the time of the transit which 
simulated the Europe transit after that was performed to coincidence about exhaust air of the upper 
section of a catalyst, and a downstream, and the rate of average purification of an exhaust air component 
(NOX, HC, CO) was measured. As a result, the rate of purification of the catalyst of examples 8 and 9 
showed 96 or 93% and a high value, as shown in Table 1 . 

[0075] 2.35 mols of aluminium nitrate 9 hydrates, 0.25 mols of zirconium nitrate 2 hydrates, (Example 
10) The water solution which carried out the mixed dissolution of 0.25 mol [ of cerium nitrates ] (III), 
0.05 mol [ of barium nitrates ], 1.5g [ of nitric-acid platinum water solutions ] (as metal), and nitric-acid 
rhodium 0.3g, and the 5800ml of the deionized water (as a metal) (A liquid), The basic water solution (B 
liquid) which carried out the mixed dissolution of 8.4 mols of aqueous ammonia, 0.075 mols of 
ammonium carbonates, and the 2400ml of the deionized water was adjusted, rapid mixing stirring of 
both was carried out within in 2 seconds at homogeneity, and multiple oxide precursive love was 
deposited. In order to remove the impurity in the water solution with which this precursor deposited (for 
example, ammonium-nitrate salt), it diluted 5 times with the water solution which dissolved 0.5g of 
ammonium carbonates per 11. of deionized water, stirring this water solution. The supernatant was 
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removed after putting after that on the 1st. Actuation of a decantation was repeated twice and the 
ammonium -nitrate salt of the impurity in a water solution was removed to 10% or less. 
[0076] Then, after adding by a unit of about 2% as solid content to the oxide weight after baking, 
filtration separation of a polymer coagulant (the Sanyo Chemical Industries, Ltd. make, trade name 
• SANFU lock) and the surface active agent (polyoxyethylene alkyl ether) was carried out with the filter 
- press. The separated multiple oxide precursor was dried at 105 degrees C for about 20 hours. Temporary 
quenching of the multiple oxide precursor was carried out at 600 degrees C among nitrogen gas for 1 
hour, and it was calcinated at 650 more degrees C for 1 hour. The ball mill ground this baking object 
and the multiple oxide was obtained. In addition, preparation was manufactured in the amount of 
positive-number double of the above-mentioned amount. By calcinating a polymer coagulant and a 
surfactant in an ambient atmosphere with little oxygen, carrying out temporary quenching in nitrogen 
gas has raised the rate of dissolution of Seria and a zirconia enough by making a precursor into reduced 
condition, and it has the effectiveness carried out that it is easy to deposit noble metals. 
[0077] The water 100 section, the aluminium nitrate 9 hydrate 20 section, and the boehmite 5 section 
were mixed in this multiple oxide 100 section, stirring mixing was carried out by attritor for about 2 
hours, and the catalyst slurry was obtained. The catalyst to which the coat of this slurry was carried out 
to the monolith support made from cordierite of 400 eels / inch, and the coat of the 200g [ per catalyst 
capacity of 11. ] multiple oxide was carried out was acquired. 

[0078] The model durability test of this catalyst was carried out under 5-hour atmospheric-air circulation 
at 1000 degrees C, and condition analysis of a catalyst was performed. A result is shown in Table 2. As 
a result of measurement by the X diffraction, Seria and the zirconia which are contained in the catalyst 
after durability are carrying out homogeneity dissolution, and the diameter of microcrystal was 4.6nm, 
and the particle with the 5-1 Onm diameter of an aggregated particle became a principal component, and 
was distributing it to homogeneity in alumina support. Moreover, the diffraction line resulting from 
barium was not accepted. 

[0079] In addition, the oxygen occlusion ability of this catalyst was 0.08, 0.1 1, and 0.12 mols as oxygen 
gas (02) in the evaluation temperature of 300 degrees C per one mol of Seria, 500 degrees C, and 700 
degrees C, respectively. In addition, the specific surface area of catalyst support had 83m2/g. The 
ammonium-nitrate salt contained in the cake which carried out the filter press was reduced to about 1% 
by carrying out a ** exception with the filter press after the same decantation as the above. 
[0080] The reason for using an ammonium-carbonate water solution during a decantation is for 
preventing remelting of a precipitating barium carbonate. The attritor used in the example is filled up 
with with a diameter of 5 millimeters zirconia ball 6kg in the container made from a zirconia of 61. of 
content volume, pays 2kg of raw materials of a catalyst slurry into it, and carries out grinding mixing of 
the raw material of a catalyst slurry by rotating the rotary wing made from a zirconia by 150rpm in this. 
Thereby, it could be 3 micrometers or less by making the aggregated particle of catalyst powder into 
mean particle diameter. 

[0081] In this example, although the above attritor was used, the raw material of a catalyst slurry may be 
paid to the ball mill usually used, and grinding mixing may be carried out. Moreover, it is not limited 
especially as the approach of grinding mixing. 

(Example 11) Except having used the water solution which mixed nine mols of aqueous ammonia, and 
2400ml of deionized water with 0.05 mols of lanthanum nitrate 6 hydrates as B liquid instead of 0.05 
mols of barium nitrates of the catalyst shown in an example 10, the catalyst was prepared like the 
example 10 and endurance was evaluated. The condition of this catalyst is shown in Table 2. 
[0082] 
[Table 2] 
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[0083] (Example 12) In the catalyst shown in an example 1 1 , except having not added lanthanum nitrate 
6 hydrate, the catalyst was prepared by the same actuation as an example 11, and it evaluated similarly. 
The condition of this catalyst is also shown in Table 2. 

(Example 13) Except having prepared the water solution (A liquid) which mixed 2.35 mols of 
aluminium nitrate 9 hydrates, 0.3 mols of zirconium nitrate 2 hydrates, 0.3 mols (III) of cerium nitrates, 
0.5 mols of barium nitrates, and 5768ml of deionized water in the catalyst shown in an example 10, and 
the water solution (B liquid) which mixed 8.99 mols of aqueous ammonia, 0.075 mols of ammonium 
carbonates, and 2400ml of deionized water, it prepared by the same actuation as an example 10, and 
durable evaluation was performed. The condition of this catalyst is also shown in Table 2. 
[0084] (Example 14) Except having prepared the water solution (A liquid) which mixed 2.354 mols of 
aluminium nitrate 9 hydrates of the catalyst shown in an example 10, 0.35 mols of zirconium-nitrate 2 
hydrates, 0.35 mols (III) of cerium nitrates, 0.05 mols of barium nitrates, and 5800ml of deionized 
water, and the water solution (B liquid) which mixed 9.25 mols of aqueous ammonia, 0.075 mols of 
ammonium carbonates, and 2400ml of deionized water, it prepared by the same actuation as an example 

10, and durable evaluation was performed. The condition of this catalyst is also shown in Table 2. 
[0085] (Example 15) the same multiple oxide as the multiple oxide compounded in the example 10 
except the addition of having not added a rhodium and platinum being 2g - compounding » 150g quart 
per catalyst capacity of 11. — the catalyst carried out was prepared. After drying after that, it calcinated at 
500 degrees C for 1 hour. 

[0086] the catalyst compounded by the same approach except the addition of having not added a cerium 
nitrate (III) and platinum on the coat layer and a rhodium being 1 .2g — 50g quart per catalyst capacity of 

11. ~ it carried out. After drying after that, it calcinated at 250 degrees C for 1 hour, and the two-layer 
coat catalyst was acquired. The condition of this catalyst was also shown in Table 2. 

(Example 16) The mixed liquor A liquid of 0.5 mols of aluminium nitrate 9 hydrates, 0.25 mols of 
zirconium nitrate 2 hydrates, 0.25 mols (III) of cerium nitrates, 0.02 mols of lanthanum nitrates, 21. of 
deionized water, and nitric-acid platinum (0.5g as platinum) and mixed liquor B liquid of aqueous 
ammonia (a part for 2.9 mols of ammonia) and 11. of deionized water were prepared, rapid mixing 
stirring of both was carried out within in 2 seconds at homogeneity, and the multiple oxide precursor 
was deposited. 

[0087] After diluting this liquid with deionized water 5 times, the filter press was carried out and the 
cake containing a multiple oxide precursor was obtained. 50g of high heatproof activated-alumina 
(gamma-alumina) powder of marketing of 0.11. deionized water, second [ an average of] particle 
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. diameter 3micrometerphi, and specific-surface-area of 1 50m 2/g was kneaded to this, and it mixed to 
homogeneity. After carrying out flash drying of this at 150 degrees C, it calcinated in 1-hour 
atmospheric air at 650 degrees C. Stirring mixing of the water 100 section, the aluminium nitrate 9 
hydrate 20 section, and the boehmite 5 section was carried out by attritor for about 2 hours, and it 
•considered as the slurry at this multiple oxide 100 section. 

[0088] The coat of this slurry was carried out to the monolith support made from cordierite of 400 eels / 
inch, and the coat of the 150g [ per catalyst volume of 11. ] multiple oxide was carried out. After drying 
this at 150 degrees C, it calcinated at 650 degrees C for 1 hour. Then, sinking-in support of the lg [ per 
catalyst volume of 11. ] platinum was carried out with the nitric-acid platinum water solution. After 
drying this at 150 degrees C, it calcinated at 650 degrees C for 1 hour. 

[0089] Furthermore, the mixed liquor A liquid of 0.5 mols of aluminium nitrate 9 hydrates, 0.25 mols of 
zirconium-nitrate 2 hydrates, 1.51. of deionized water, and a nitric-acid rhodium (0.3g as a rhodium) and 
mixed liquor B liquid of aqueous ammonia (a part for 2.1 mols of ammonia) and 0.51. of deionized water 
were prepared, rapid mixing stirring of both was carried out within in 2 seconds at homogeneity, and the 
multiple oxide precursor was deposited. 

[0090] This liquid was diluted with deionized water 5 times, and the supernatant was removed after 
carrying out day gentle placement. After that, after adding a polymer coagulant and a surfactant by a 
unit of 2% of the weight as solid content to the oxide weight after baking, the filter press was carried 
out, and the cake containing a multiple oxide precursor was obtained. After carrying out flash drying of 
this at 150 degrees C, it calcinated in 1-hour atmospheric air at 650 degrees C. Stirring mixing of the 
water 100 section, the aluminium nitrate 9 hydrate 20 section, and the boehmite 5 section was carried 
out by attritor for about 2 hours, and it considered as the slurry at this multiple oxide 100 section. On the 
monolithic catalyst which produced this slurry above, the coat of the 57g [ per catalyst capacity of 11. ] 
multiple oxide was carried out. After drying this at 150 more degrees C, it calcinated at 650 degrees C 
for 1 hour, and the two-layer coat platinum-rhodium support catalyst was acquired. 
[0091] Endurance and a condition were evaluated like [ this catalyst ] the catalyst of an example 10. The 
condition of this catalyst is also shown in Table 2. 

(Example 2 of a comparison) To 120g of lanthanum stabilization activated-alumina powder, 0.5 mols of 
die Seria-zirconia multiple oxide powder of the metal atomic ratio 1 : 1, the water 200 section and the 
aluminium nitrate 9 hydrate 20 section, and the boehmite 10 section were mixed, stirring mixing was 
carried out by attritor for about 2 hours, and the slurry of catalyst support was obtained. The catalyst 
support to which the coat of this slurry was carried out to the monolith support made from cordierite of 
400 eels / inch, and the coat of the 200g [ per catalyst capacity of 11. ] oxide support was carried out was 
obtained. This was immersed in the nitric-acid platinum water solution, and 1.5g [ per catalyst capacity 
of 11. ] platinum was supported. Then, after drying, it calcinated at 250 degrees C for 1 hour, and it was 
further immersed in the nitric-acid rhodium water solution, and adsorption support of the 0.3g [ per 
catalyst capacity of 11. ] rhodium was carried out. After drying after that, it calcinated at 250 degrees C 
for 1 hour, and the noble-metals support catalyst was acquired. 

[0092] The model durability test of this catalyst was carried out under 5-hour atmospheric-air circulation 
at 1000 degrees C, and condition analysis of a catalyst was performed. The condition of this catalyst is 
also shown in Table 2. 

(Purification performance evaluation) The catalyst (catalyst capacity of 1.71.) of examples 10-16 was 
attached in the exhaust pipe of a gasoline automobile with an engine with a displacement of 21., and the 
acceleration durable driving test with a highest catalyst floor temperature of about 980 degrees C which 
simulated the Europe transit was performed for 200 hours. Exhaust air analysis at the time of the transit 
which simulated the Europe transit after that was performed to coincidence about exhaust air of the 
upper section of a catalyst, and a downstream, and the rate of average purification of an exhaust air 
component (NOX, HC, CO) was measured. As a result, the rate of purification of the catalyst of an 
example showed 96, 95, 94, 96, 98, and 98 or 98% and a high value in order of examples 10-16. 
[0093] The rate of average purification was measured also about the catalyst of the example 2 of a 
comparison by the same actuation. As a result compared with 82% and the catalyst of the above- 
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mentioned example, the low value was shown. A comparison of the catalyst of an example and the 
^catalyst of the example of a comparison does not accept a difference in OSC in a pyrosphere (700 
degrees C). This shows that there is no big difference in the amount (OSC) of saturation oxygen 
occlusion which Seria has. However, there is a twice [ more than ] as many difference as this in OSC in 
• a low-temperature region (300 degrees C). It is becoming clear that this has the specific surface area of 
the noble metals which are the active spot, and correlation as a result of an old examination. Therefore, 
it is guessed that noble metals are high-decentralizing the catalyst of an example compared with the 
catalyst of the example of a comparison. In addition, the catalyst bed powder of each catalyst was 
written and X diffraction measurement was performed. It was checked also from the result that the 
noble-metals particle diameter of the catalyst of an example is finer than the noble-metals particle 
diameter of the catalyst of the example of a comparison. 

[0094] Noble-metals particle diameter can maintain the catalyst of an example finely, and as one of the 
causes which was able to attain high heatproof-ization, since it high-decentralized noble metals to 
support, it is imagined to be what has controlled condensation of each noble-metals particle, since noble 
metals are back-supported in the catalyst of the example 2 of a comparison on the other hand - a 
catalyst bed - noble metals are comparatively distributed over high concentration near the front face. 
Therefore, it is easy to condense the noble metals of the high concentration section during a durability 
test. Moreover, it is considered to be one of the causes that OSC in a low-temperature region is low that 
noble metals and an interaction with Seria are also low. 

[0095] (Example 17) After having added deionized water as solid content of Ushiro from whom these 
became an oxide so that it might become 10 % of the weight, and stirring enough to this, the 30-% of the 
weight hydrogen peroxide solution of the amount of 1 .5 times of the molar quantity of a cerium was 
added in aluminium nitrate 9 monohydrate of the quantitative ratio which turns into a presentation ratio 
of durable catalyst No.215 of the example shown in Table 3, zirconium-nitrate 2 hydrate, the cerium 
nitrate (III), the nitric-acid platinum water solution, and the nitric-acid rhodium water solution, and the 
water solution A was prepared in them. 

[0096] The 30-% of the weight aqueous ammonia of the amount of 1 .8 times of a complement was used 
as the water solution B neutralizing these nitrates. Rapid mixing of a water solution A and the water 
solution B was carried out in 5 or less seconds, and the precursor content slurry was obtained. After 
putting this slurry into the crucible and putting all over a 300-degree C furnace whenever [ furnace 
temperature ] for 1 hour, the temperature up was carried out to 650 degrees C with the programming rate 
of 600 degrees C/hour, and it calcinated in 1-hour atmospheric air at 650 degrees C. 
[0097] This multiple oxide was crushed in part so that the diameter of an aggregated particle might 
become 0.5-lmm**, and it was sorted out by the screen. The durability test of the multiple oxide of this 
pellet type was carried out on the following durability test conditions, and it was set to example durable 
catalyst No.215. 

Durability-test conditions: After carrying out a temperature up in a SUTOIKI ambient atmosphere, using 
the fluctuation gas of <=> (SUTOIKI) (5%02+ SUTOIKI), flow rate a part for /and eight sorts of 
samples of 11., and 2g each were put into the crucible as each gas at the time of a temperature up until it 
amounts to 1000 degrees C, and it performed the durability test for 1000 degrees C and 5 hours for 
fluctuation period 10 minutes. 
[0098] 
[Table 3] 
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[0099] (29 Examples 18-25 and 30) The durable catalysts 216-223, and 231 and 232 were prepared by 
the presentation ratio of Table 3 by the same approach as an example 17, and it considered as examples 
1 8^25 and the catalyst of 29 and 30. 

(Examples 26-28) After processing the catalyst before the durability test of examples 23-25 in 2 hours 
and +5% hydrogen gas of 1000-degree-C nitrogen, the catalyst which carried out the same durability test 
was made into the durable catalysts 227, 228, and 229. 

[0100] (Example 3 of a comparison) Powder mixing of the 0.5 mols of the Seria-zirconia compound 
oxidation powder of the metal atomic ratio 1:1 was carried out to 120g of lanthanum stabilization 
activated-alumina powder. And this mixed powder was added in the mixed water solution of a nitric- 
acid platinum water solution (a part for 1 .5g of platinum), and a nitric-acid rhodium water solution (a 
part for rhodium 0.3g). The part was crushed so that evaporation to dryness of this slurry might be 
carried out and the diameter of an aggregated particle might become 0.5- 1mm**, and it sorted out by the 
screen. The durability test of the multiple oxide of this pellet type was carried out on the same durability 
test conditions as an example 17, and it was set to durable catalyst No.230 of the example 3 of a 
comparison. 

[0101] The following approaches estimated oxygen occlusion ability for the catalyst of examples 17-30, 
and the catalyst of the example 3 of a comparison. Here, the ambient atmosphere holding time at the 
time of ambient atmosphere fluctuation estimated. The result is shown in Table 4. The reason measured 
twice about the evaluation temperature of 300 degrees C and 500 degrees C is performed in order to 
evaluate the catalyst engine performance before and after pretreating on 700-degree C reduction 
conditions. 

[0102] oxygen occlusion ability evaluation condition: - l%H2+helium (lOOccm) 2.5 minutes, and 1% 
02 (50ccm) 2.5-minute cycle evaluation temperature: — 300 degrees C -> 500 degrees C -> 700 degrees 
C -> 500 degrees C -> 300 degrees C (it measures for 13 minutes at each temperature) 
The amount of samples: It is about O.lg [0103] 1/2000 (a part for liter-cat). 
[Table 4] 
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[0104] Compared with the comparison catalyst 3, oxygen occlusion ability of the catalyst [ especially ] 
of examples 17-30 is improving in the low-temperature region (300 degrees C). With the catalyst with 
many Seria additions, the oxygen occlusion ability in a pyrosphere is also high. Moreover, even if it 
compares the catalyst of examples 23-25 with the catalyst of examples 26-28, oxygen occlusion ability 
can be improved by reduction processing so that clearly. As effectiveness of this reduction processing, 
effectiveness, such as promotion of dissolution of the Seria-zirconia and activation (deposit processing 
and reduction) of noble metals, and heat-resistant improvement in the noble metals by the pre sinter, can 
be considered. 
[0105] 

[Effect of the Invention] Those, such as Seria, the homogeneity solid solution of a zirconium, and a 
zirconia particle, is distributing the multiple oxide support of this invention in gamma-alumina with a 
primary particle. Therefore, with the multiple oxide content catalyst which added noble metals in the 
state of high distribution to this multiple oxide, since the stability of the noble metals of a catalyst and 
the dispersibility of each element improved while the property of a zirconia is employed efficiently 
effectively, OSC improved more than twice compared with the present support with the evaluation 
temperature of 300 degrees C. It is useful as an emission-gas-purification catalyst which the multiple 
oxide content catalyst excelled [ catalyst ] in thermal resistance, held noble metals to stability according 
to an operation of a still more detailed zirconia, and was excellent in sulfur-proof poisoning nature. 
[0106] Moreover, each element distributes to homogeneity, and in each phase, since the multiple oxide 
of this invention has the description which can perform the atomization of each interphase, and high 
decentralization, it is applicable [ multiple oxide ] to large areas, such as a sensor material, a cell 
ingredient, an optical material semiconductor material, and a structural material, while being able to 
carry out the uniform product made from a solid-solution mold. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] This Fig. is an outline diagram of equipment which performs rapid mixing on a rotating 
disc using a centrifugal force. 

[Drawing 2] This Fig. is an outline diagram of equipment which performs rapid mixing using a rotary 
wing. 
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